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I. General Description of the Experiment
I-1. Objectives

The Marine Mining Panel of the United States - Japan
Cooperative Program in Natural Resources, conducted a cooperative
experiment involving the study o; a techniqpe for controlling
surface turbidity and sediment dispersion associated with hopper
dredge operationms.

The principal objective of the experiment was to test a
Japanese - developed Anti-Turbidity Overflow System ( ATOS ) at
a typical dredge site off the coast of Japan and to determine its
effgctiveness in controlling surface turbidity and sediment
dispersion associated with continental shelf dredge operations
using a conventional drag suction hopper dredge Kaihomaru.

The ultimate goal of the panel is to detrmine the applicability

of the ATOS to marine sand and gravel mining.
1-2. Constitution of the experiment

In order to evaluate change in turbidity dispersion, the
experiment included three cases depending on the sources of the
turbidity plume ( Case I: plume caused by the drag head, Case II:
plume discharged through ATOS, Case IIl : plume without ATOS, see

Fig. I-1). Each case was observed twice with the following
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geasurements and sampllings:

1. Continuous current measurements at four depths on a single
station in the area.

2. Analyses of bottom sediment in the dredging site. .

3. Water sampling for measuring SS concentration and particle
size distribution.

4. Turbidity measurements with turbidimeters.

5. Pumping rate of slurry and other inforsation on board the
Kaibomaru.

6. Weather and sea conditions

To trace the center of the turbidity plume, one or two
drifters with a surface-marker buoy were placed in the center
of the plume. Five survey boats were lined up about 50 m apart
in a cross plume direction to measure the cross sectiomal dispersion
of the turbidity. The main boat ( No. 2 ) followed the marker buoy

so that it was always located at the plume center.
I-3. Location and period of the field experiment
The field experiments were carried out at Kanmon Channel in

the western part of the Seto Inland Sea, Japan. The detailed

location is shown in Fig. I-2.
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The period of observation;
from July 22 through July 25, 1984.
The period, late July, was chosen because the most stable

‘ 'and good weather can be expected every year. .
I-4. The hopper dredge, Kaihomaru and ATOS function

The Kaihomaru, which belongs to the Fourth Port and Harbor
Construction Bureau, Minmistry of Transport was served for the
experiment.

The principal particulars of the Kaihomaru are as follows:

length 86.6 =
breadth 16.0 =
depth 7.0 =
drafi (loaded) 5.8 »
gross tonnage 3,188 tonms
speed 11.6 kts

dredging depth (max.) 17.0 m
hopper capacity 2,052 m

dredging pumps 5000 m’/hX2

Fig. I-3 shows the general arrangements of the Kaihomsaru.
Previous studies have shown that allowing a hopper to overflow
in the conventional manner can have serious effects upon the

environment through development of a near-surface sediment plume
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* Precise fixing with a radio wave
distance meter

¥ Water sampling for SS with a pump

No. 2 | * Vertical turbidity profile measurement

* Drifter tracking

* Botton sediment sampling

* Vertical and cross plume turbidity profile
No. 4 measurement
No. 5 * Depth sounding

* Mooring and retrieval of current meters

No. 6 % Command boat

. . Boats, the dredge, instruments and staff arrangement is shown

in Fig. I-4.
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I-8. Geslogical and oceanographic features of the region

The area of the experiment is located in the western end of

the Seto Inland Sea, which is often called the Suhonada Sea. Fig.

-~ 1-5 shows a bathymetic chart of the region. Bottom sediments

around fhe dredge site are mud or sud with shells.

Currents are gemerally weak except for narrow chanmmel parts.
Current patterns and speeds of the mazimum flood and ebb currents
in a mean spring tide period are shown in Figs. I-6 and I-7,
respectively.

Figs. 1-8, I1-9, and I-10 show a five-years ( 1876 - 1980 )
average of the sea surface temperature, salinity and transparency
( measured with a Secchi disk, 30 cm in diameter ) in July,
respectively. Those observations were made once a month by three

prefectural fisheries experimental stations.
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Fig. I -~ ¢ Sea surface salinity in July ( a five years average )
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Fig. I - 10 Transparency in July ( a five years average )



11 Methods of observation and sampling

I1-1. Positfoning methods
To determine the positions of the boats, two metbods were
applied. The dredge Kaihomaru and the pain survey boat ( No. 2 ),
located at the center of the turbidity plume, were equipped with
a system for measuring distance at sea by means of radio waves
( AUDISTER ). The basic system consists of fized slave stations
on land, and a master station installed aboard the survey boat.
The location of the boat can be determined by leﬁsuring the distance
between the boat and each slave stationms. This equipment leasﬁres
distance quickly and accurately. For example, the measurement
ti;e at a range of 50 km is about 1 second and the measurement
error is + 1.0 =. Further explanation of the system is given
in the Appendix -27. Locations of the master and slave stasions
are shown in TableIll -1 and Fig. I-l.
| In the second method for position fixing, a hand bearing
compass ( Fig.I-2 ) and a portable distance meter ( Fig.O-3)
were used to measure distance and direction. These devices were
installed on the boats, Nos. 1 and 3, to determine their position
relative to the main boat of which the location was determined

accurately by the first method.



Table. [—1 Locations of the AUDISTER (slave station)
Item Boat keihomaru 4 2 boat
X (m) 112788 112787
Aoyama - -
Slave Y (m) — 3007 — 2999
station
(m) X (m) 95880
Shinmoji
Y (m) 52
Master
station 2920 2977
Carrier
(MHz ) Ao yams 2963 3010
frequency
Shinmoji 2953 3020
Elevation of Aoyama 237 224
(m)
slave station Shinmoji 10 5

Note . The origin of X, Y coodinate :

Fig. I—1

33°00'00”N, 131°00°00"E

Location of the AUDISTER

himonoseki

Origin{ 33°00'00"N.131°00'00"E )

Maoster
Station

#2 beocon)
buoy




Specification

Size

Weight

Diameter of card

96X1

901 4507
nn

60 =z

Fig. 1—2 HAND BEARING COMPASS

Fig-1—~3 PORTABLE DISTANCE METER

Specification

Range Measurment accuracy Weight | Full length
8~100m | Dist. X *t L7100
1100¢%. 590=s
100~500m | Dist. X + 3100




11 - 2. Current measurements
‘Currents were measured at four depths every 10 minutes. Two

current meters were suspended fros a surface buoy to keep them at

. constant depths of 3 and 5 = below the sea surfacé. A bottonm

-

mooring method was applied for the remaining two current meters to
keep them at constant levels above the bottosm (1mand 3 = off
the bottom ). The mooring methods are shown in Fig. O -4.

The current meter used was an ONO ( impeller ) type which
has been developed by the Japan Hydrographic Office. A detailed

explanation is given in the Appendices - 24.



Flog Flag
Surfoce floot
Float
Rope .
Rope Subsurtfoce
floot
B+3m
841im
Anchor Sinker Anchor Anchor
30kg 50kg 30kg 30kg
Seo bed

Moor ing system of current meter

A - Outside

One type current meter

Specification
Type Range Depth Duration {Full length | Underwater weight
0C-1| 002~15m /5 | 50m(max )| 300r7dsys | 990 ax 16.2 kg

Fig. 1—4 Current meter and mooring system used in this study
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I1 - 3. Bottom sediment sampling and analyses

Bottos sediments were saspled from siz points along the center
line of the dredging site ( Fig.I-5 and Tablell-2 ).  The sampling
was conduted by the main boat ( No. 2 boat ) and the positions were
" determined by the radio wave distance meter. Sa-plés wvere taken
with irgrab sampler developed by the Port and Harbour Research
Institute, Ministry of Tramsport ( Fig. II-6 ).

The sediment samples were analysed for three parameters,
particle size distribution, iater content and specific gravity.
Metbods of analyses are the same as the American Standard Testing
of Material. The corresponding procedures are shown in

the Appendices - 30,31,32.



Table.l-2 X-Y coordinate and L atitudesLongitude of the positions
where bottom sediment somples were taken.

X (m) Y (m) Latitude (N) Longitude(E)
1 100801 10348 33° 54’ 322" 131° 06’ 429"
2 100715 10574 33° 54’ 294" 131° 06’ 51.6”
3| 100587 10739 33° 54’ 253" |131° 06’ 581"
4 100464 11004 33° 54’ 213" 131° 07’ 084"
5| 100298 11175 33° 54’ 159" 131° 07’ 15.0”
6 100137 11386 33° 54’ 107" 131° 07’ 232"
a 100778 10268 33° 54’ 315" 131°06" 397"
b | 100083 10411 33° 54’ 381" 131° 06’ 453"
¢ 100237 11476 33° 54’ 139" 131°07' 26.7”
d 100032 11332 33° 54’ 072" 131° 07 211"

Note : The origin of X,Y coodinate: 33°00' 00”N, 131° 00’/ 00" E
b Dredging areg %

| " Fig. 1-6 bottom sediment
¢ 200m, sampler

Fig. 1-5 Locations of bottom sediment sampies



I1 - 4. Water sampling for determining SS comcentration

and particle size distribution

Water saiples were taken on board the Kaihomaru ind.tbe survey

-boats Nos.1, 2 and 3, from the central part of the turbidity plume.

A]f samples were preprocessed at the Tamoura base port by
filtering through a 1um glass filter.

1) On board the Kaihomaru

Samples were taken two points : at the hopper weir

and the drag head. Overflow water ( slurry ) from the weir

was sampled with a bucket three times for each case ( Fig.

o-7). Turbid water raised by the drag head was pumped

up continuouslj fros just bebind the head and sampled five

times for each case. The pumping rate was 2.1 £ /sec, and

the water travel time inrthe hose was computed to be 26

seconds. The sampling methods and the dimensions of the drag

head are shown in Figs. I-8 and II-9.

2 ) On board the boats
Water samples were taken from six depth levels ( 1, 3, §,
7, 10 and 12 meters ) with a water pump ( pumping rate, 1.5
2 /sec ). Some of the samples were saved for measuring SS
concentration and particle size distribution. Fig. I -10

shows the sampling method schematically.



Fig-I-7 Overflow water sampling

power 220V
source AC

Drag head

30.0m _Joint
- .9
H7m
pump
€9m

DH

L4

Length of hose 48.6m total

inner diometer of the hose 38mm
pumping rate . 2.18/ec
Water travel time in the hose :

26 seconds

Fig. 1-8 Arrangement of

pump sampling on D.H.



iron frame p}.ump
\7———7L 1400
hose
DRAG HEAD
L
g
&1
<

2140

‘ iron frame
; hose

Water intake

p
i

unit : mm

Fig. 1-9 Drag head dimension and sampling
hose arrangement

T A

=HAN

N 1}

N )

\Hose (#=25m/m, L= 20m)
\Strainer

Fig. 1 -10 Water sampling with a pump
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190

429

SPECIFICATIONS

SENSOR
Measuring method

Measuring range Trans.
Ss
Accuracy Trans.
ss
Resolution

Optical system
Light path length

Bean diameter

Light source

Detector

Lens

Window

Temperature control method

for light source
Connector
Cable

" Housing

Weight
Size

Single bear transmittamce light

0-100%
refer to the calibration curve

% 0.2 ¥ (at transmittance)
refer to the calibration curve

+ 0.1 % (at transmittance)
Cylindrically limited system

100 mm (1light path length can be changed
to 50 mm by inserting attachment)

2 mm?

LED, Ax 670 nm, 4x = 30 nn
Silicon photocell

3 groups 4 pieces

Quartz glass, n=1.456

Comparison of referance light and
direct light

Stainless steel, water tight type
(max. durable depth : 100 m)

S-core combined cable with gteel wire,
10 am®, 0.12 kg/m, cutting load:150 kg

Anti-corresion aluminum, maximum durable
depth : 60 m :

3.5 kg (in air), 2.5 kg (in water)
429 mml x 86 mmP

IFDICATION AND POWER SOURCE UNIT

Display
Analog output
Housing
Construction
Power source

Weight
Size

OPTION
Attachment

Experimental cell

LED, aigital indication (0 - 100 %)
ICO=-1V

Stainless steel, SUS 304

Water resistant type

NM-4E6O type IC 12V battery pack (able to
12 bours continuous use), AC 100V, DC 12V
outside battery .

7 kg

429 eal x 190 molx 160 mmE

For 1ight path length of 50 mm (amti-
corrosion alminum)

For light path lengthk of 50 mm and 100
am (anti-corrosion alminum)

Fig- 1~ 13 DIGITAL UNDERWATER TRANSMI|SSOMETER




11 - 8. Data collected on board the Kaihomaru

Information related to the Kaihomaru's dredging activities

( dredging course, time of dredging start and finish, pumping rate

~ of slurry, weather and sea state, etc. ) were collected.



Il Results

All of the original data and additional information are
given in a separate data report ( Appendices ) . - Here, results
~are summarized in the forms of figures and tables. ‘Source data
used for constructing them are designated by the Appendiz numbers so

as to be able to refer the original data in case of need.
ITI1-1. Time - events table
I11-2. Weather

111-3. Plume center tracking ( location of the boats )
for all cases.

Appendices Nos. 1, 2, 3, 27

I11-4. Plume center tracking and progressive vector
diagrams based on current observations

Appendices Nos. 2, 3, 7, 23, 24

ITI-5. Progressive vector diagrams from four depths

Appendices Nos. 7, 23, 24

III-86. Time variation of SS of waters sampled at the drag
head and the hopper weir
Appendices Nos. 10, 28

Continued on page 52
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Table. I —2

Result of meteorological observations.

- e o o N T N A A S N e e e e e o e - - - - e s ar e o 0w - -
==_==------——---—-——-—------——----_-----—-=-==—-==--=-=_—=—=—==-=-==-=—=

f I i Wind ! Wave | Weath-| Temp | | Atom
i Date | Timel Dirl| For | Dir!| Eye | er I Air I V. 1 Pres:
! ! Il ectli ce | ect!| obs | (T 1 (Kkm) ! Cmmb
| e it b RN .1
| | 2. | === cem ] eee} -——- | -——— | -—— | === -
! | 4 | E | 3 1 E | SMOOTH! CLOUDY! 25.0 I 7 | 1003
| | 6 | ==c]| cce]| «-- -——— | -—— | -——— I --- -—-
| | 8 | E | 3 | E | SMOOTH!| CLOUDY!| 26.0 I 7 | 1004
| Jduly | 10 | E | 4 | E | SLIGHT I CLOUDY I 26.5 I 7 I 1004
| 23 | 12 | E | 4 | E | SLIGHT| CLOUDY! 27.5 | 7 | 1003
I 1984 | 14 | E | 3 | E | SMOOTH! CLOUDYI| 28.5 | 7 I 1002
| | 16 | E | 3 | E | SMOOTH!| CLOUDY! 30.0 | 7 I 1001
[ | 18 | E | 3 | E | SMOOTH! CLOUDY! 29.0 I 6 | 1001
| | 20 | SswW 3 | SSwl SMOOTH! CLOUDY! 26.5 4 I 1002
| | 22 | NE | 1 | NE | CALM | CLOUDY ! 25.0 I 7 | 1003
| | 24 | v | 2 | v o CALM | CLOUDY I 24.5 | 7 I 1003.
' =========================================================2=============
| | 2 | v I 1 1 v I CALM | CLOUDY I 26.0 I 7 I 1003,
| | 4 | v oI W oI CALM | CLOUDY! 26.0 | 7 I 1002.
| | 6 | S | 2 | S |1 CALM | CLOUDY! 26.0 I 7 I 1003.
{ | 8 | ---| 0 | === CALM | CLOUDY!I 26.0 | 6 I 1003.
I July | 10 | SE | 1 1 SE | CALM | FINE | 27.0 l 6 I 1003.
| 24 | 12 I SE | 2 | SE | CALM | CLOUDY | 30.0 | 7 I 1003.
I 1984 1. 14 | E | 3 | E | SMOOTH! CLOUDY!| 29.0 I 7 I 1002
| | 16 | E | 3 1 E | SMOOTH! CLOUDY! 32.0 I 7 | 1002.
| | 18 | E | 3 1 E | SMOOTH|I CLOUDY!| 28.5 1 7 I 1003
| { 20 | E | 2 ! E | CALM | CLOUDY I 26.0 I 7 I 1003
| | 22 | E | 3 | E | SMOOTH!| CLOUDY! 26.5 | 7 I 1004
| | 24 | E | 3 1 E | SMOOTHI CLOUDY! 26.0 | 7 I 1004
' =======================================================================
| | 2 1 E | 3 1 E | SMOOTH!| CLOUDY! 27.5 I 7 | 1003.
| | 4 | E | 3 1 E | SMOOTHI CLOUDY! 26.0 I 7 Il 1003
| | 6 | E | 3 1. E | SMOOTHI CLOUDY! 26.0 I 7 | 1003
| | 8 | E | 2 | E | CALM | CLOUDY I 27.0 | 6 | 1004.
I July | 10 | NE | 1 | NE | CALM | CLOUDY ! 27.0 I 6 | 1005.
| 25 | 12 | === 0 | === CALM | CLOUDY ! 30.0 I 6 | 1005
I 1984 | 14 | ENE | 2 | ENE! SMOOTH! CLOUDY! 31.0 | 6 | 1004
| I 16 | NE | 2 | NE | CALM | CLOUDY I 29.0 I 6 | 1004
| | 18 | Nw | 2 | Nw | CALM | CLOUDY ! 29.0 I 6 | 1004
| | 20 | Nw | 2 | Nw | CALM | CLOUDY! 27.5 | 6 | 1005
| | 22 | Nw | 2 | Nw | CALM | CLOUDY | 27.0 1 7 I 1005
| | 24 | WNW I 3 | WNWI SMOOTHI CLOUDY! 26.5 I 7 I 1005
Note: ---No observation or not determinable, V.Visibility.(Km)
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Dredging
Area

The survey boats boat

¥ x 0O p o
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100

| ig.l— 32
X ge7-) Fig |

..., Date July 23 1984 MORNING

W 5-7-2 Case I , No over flow
Location of the survey boats.
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D redging
'\ Area

O # 2 boot

A& % 1 boat wo.
The survey boats D 3 boat 3}2_

X # 4 poot .

w # 5 boat

nete! 2S5 —=-2m

gs - Em) f?WIng start

2E ~2Om

towin end
sE -»8m> ’

100 200 300m

ro

Fig. m—-3-4

Né. Time of towing Depth{m) boat

] 11:34~11:37 2 4
2 I1:33~11.38 8 5

Date  July 24 1984 MORNING

C_ose I, Over ﬂow_wifh ATOS

_Location of the survey boats
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O 4 2 boot
Py # | boat
The survey boats 0 # 3 boot /
X # 4 boat
b4 # 5 boat
. No.|4
/
. . N
Towing turbidimeter ‘ . No. !l

Time of towing Depth(m) boat

No.
.

| - 10.49~10.53 6 4
2 10.54~10.58 ! 4
3 10 59~11.04 6 4
4 11.05~11.09 | 4
5 l1i12~11:18 6 4
6 ll.21~11:26 | 4
7 11:27~11 .32 6 4
8 11:33~11:37 | 4
9 Il:.40~I1:45 6 4
10 11:.45~11 .5l 1 4
11 11:54~11.59 6 4
12 11:59+12:05 | 4
(3 12:08~12 14 6 4
14 12.14~12.20 1 4

. Fig. I—-3—6
The kaihomaru

(Dredger)
Dredging

note: IS — lm) _
£S - Em towing start

Area

LE - Ym\ towing end
EE =—€m
0 100 200 300m

July 25 1984 Morning

Case Il , Over flow without ATOS

| ocation of the survey bodts

— 37 — 27
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Date July,23,1984
Time 11:20-12:50
Case I, No overflow
4 Depth 13 m
Weather Cloudy
. # 2 BEACON BUCY
—t— B& Temperature 27.5C
. ° Vind dir.
78 & force E-4
%
Bt3m «—e-<<7 B+1m
(10m (12m 9 ) ) . 500m
scdale
3m
¥ 5m: No data available
Fig. I-5-1 PROGRESSIVE VECTOR DIAGRAM
3m. Date July,23,1984
Time 14:20-16:00
Case I, No overflow
Depth 16 m
B+3m (13 m) Weather Cloudy
R\k Temperature 30.0C
vind dir.
A & force E-3
B 500m

Fig.-5-2

scale

P
\\
<
\
y
;(\
A
\\
¥

B+ 1m{15 m)

PROGRESSIVE VECTCR DIAGRAM

¢, © # 2 BEACON BUCY
«

* 5m: No data available

— 45 —




° # 2 BEACON BUOY

Date July,24,1984
N . Time 11:00-12:30
«B+3m (11m) Case I, Overfiow
Z with ATOS
i Depth 14 m
Veather Cloudy
T Temperature 30.0C
Vind dir.
& force SE-2
0 ) , 5C0m
scale
3am ‘*
*L 5m
B+Im: Below threshold value.
Fig.-5-3 PROGRESSTVE VECTCR DIAGRAM
Date July,24,19884
/ Time 14:40-16:20
Case I , Overflow
without ATOS
—_ Depth 16 =
Veather Cloudy
am Temperature 32.0C
Vind dir.
& force E-3
: . stom
scale

5m  e—_

o

Fig.I-5-4

B+1

Pl
S e

FROGRESSIVE VECTCR DIAGRAM

B+3m(13m)
'(

K
*k
me 15m)x

T

*
x

., 0 # 2 BEACON BUOY

."‘.;P
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Date July,25,1984
4 Time 10:40-12:20
Case Il , Overfiow
without ATOS
e Depth 1.
Veather Cloudy
Temperature 30.0°C
s _ \gngogég.  Camm

# 2 BEACON BUOY \\

0 , ) ~ 500m
. scale

B+3m(11m)

Fig.ll-5-5 PROGRESSIVE VECTCR DIAGRAM




Date July,25,1884 ;
Time 14:20-16:00 i
Case O, Overflow | |
Z with ATOS ;
i Depth - 14 w
: | Weather Cloudy
RE : _ Temperature 29.0C
Vind dir. '
& force NE-2
0 ] . 500m
scale
B+1m (13m)
%

B+3m{1im)

/
/
:

¢ CURRENIVMETER

( © # 2 BEACON BUOY

PROGRESSIVE VECTOR DIAGRAM

2 £

Fig.li-5-6




S S (mgA)

5
10

JULY, 23,1984
MORNING AFTERNOON
A \
Ji
I
!
|
| l
| f
/ /
4
16
|
}
10° : ; 3 ! 3 : -
10:30 11:00  11:20 ~ 14:00 14:30 15:00 (TDVE)
Fig.~6-1 S5 VALUES SAMPIED AT DRAG HEAD AND HOPPER WETR [ O TRAG HED
- ) OVERFLOW

~ 49




10

5SS (MyA)

JJLY, 22,1987

MORNING AFTERNGON

/0

10

™t

10

o117

2 (o]
E
1?
o
o\/]
&
101 'l [ 1 1 L :
10:30 11:00 11:20 1L4:00 14:30 15:00 (TPE)
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111-7. Time variation of particle numbers contained in the
waters sampled at the drag head and the hopper weir

Appendices Nos. 8, 29

I1I-8. Mutual relation of SS values determined by watér
sample and turbidimeter in the field

Appendices Nos. 5, 10, 11, 25, 28

ITI-9. Mutual relation of SS values determined by water
sample prepared in laboratory and turbidimeter

Appendices Nos. 4, 5, 25, 28

ITI-10. Time change of vertical SS distribution at the
center of the plume ( SS values delived from

turbidimeter observation on the No. 2 boat )

Appendices Nos. 2, 3, 4, 5, 11, 25

ITI-11. Time change of vertical SS distribution at the
center of the plume ( SS values determined from
water sample analysis )

Appendices Nos. 2, 3, 10, 28

Continued on page 62
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I1I-12.

II1-13.

ITI-14.

ITI-15.

ITI-16.

ITI-17.

ITI-18.

SS distribution in vertical cross-plume section.
SS values from Nos.1 and 3 boats are based on
water samples ( under lined values ), others by
turbidimeter. Some stations have two SS values
determined by the two methods. Inm such cases,
the SS values from water samples are shown.
Appendices Nos 1, 2, 4, 5, 10, 11, 25, 28

Cross plume SS distributions at some depths
measured with a towed turbidimeter.

Appendices Nos. 4, 5, 12, 25

Time change of vertical distribution of particle
numbers in the water at the center of the plume
( only two cases measured on July 25, 1984 )
Appendices Nos. 2, 3, 8, 29

Particle size analysis with a Coulter Counter
Size ( in micro m ) - Particle counts diagrams
arranged in time and depth

Appendices Nos. 8, 28

Particle size analysis with a Coulter Counter
Size ( in micro m ) - Volume ( percent ) diagrams
arranged in time and depth

Appendices Nos. 8, 28

The Kaihomaru dredging course

The Kaihomaru pumping rate
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Bletance from the # 2 boat.
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Ditstance from the # 2 boat.
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force(F) E--4
8t 2.8 1.5 4.1 2.5 1.9 lem | Observation time
5.3 2.0 s 3.3 - 0\ stax of each boat

71 ) - : : ’ a4 |51 12:08

8+ .8 6.9 11.5 5.1 8.6 x 152 12°10

gl 8.3 6.2 8.3 10.6 6.7 5|51 12:06

5 | 5-2 12:09
10+ 3.2 6.9 7.7 9.3 6.4
11+ 8.8 11.2 3.2 7.8 7.8
6.6
12+ 7.7 10.5 8.1 10.3
7.4
* 7.2
13+ 7.5
WD em Sea level at Kanda.
144 gottom 300
154 200- —
100 -
187 L
)]

- 10 12 14 16
1 /-( (hour)
1gl
{m) Fig. MmM-12-5

Dlstanca from the # 2 boat.
5-6-2# 3 5-8-! s 2 4-R=1 §-5-2 # 1
~100 -50 G 54 130 {m}
+ + + + e B, ot t + ¥ + Lt + + 2 et 1 4
0.5+ 3.1 . 1.5 1.8 1.8 1.4 .
1+ 2.8 3.8 1.5 1.8 1.3 1.4 2.5 Date July,23. 1984
Tine of
2+ 2.0 . 1.5 1.8 1.8 1.8 . # 2 boat 12:20
zL 1.8 1.1 1.5 1.8 1.8 1.6 6.8 Serial No. | 6
Case 1 ,No overflow
- 1. . . .8 . .6 .
4 5 1.3 ! 1.8 ! Veather Cloudy
51 1.5 1.5 1.5 1.8 1.8 1.6 4.8 vind N
force(f E--4

6+ 1.8 . 1.8 2.3 1.4 1.6 . N \Siten Olfzserv?‘tli,onttile

ax of each boa

7+ 2.0 7.8 2.4 4.8 1.3 z.2 t.8

- i |6 12220
B+ 2.8 . 4.2 6.1 4.8 5.3 . 3 ls 12:20
9+ 2.3 . 7.3 10.5 10.3 2.4 . 4 |61 12:20
4 | 6-2 12:24
10+ 9.3 9.1 9.2 7.7 8.7 8.7 8.0
— 5 |61 12:20
11-» 8.0 . 5.8 10.8 :.i :.1 - 5 6-2 12:24
124 9.7 11.2 5.2
13+ Bottom
Sea level at Kanda.
on
14+ 300+
15+ 200+
18 100-
0
10 12 14 16
17+ (hour)
18~ .
(m) Fig. MmM-12-6




Depth

Depth

Olstance from the # 2 boat.

§-7-2 .3 5-?-1 .2 4=-7-1
(4=7-2)
-100 -50 0 50 100(m)
e e
0.54 8.6 .- 1.8 2.0 1.8 .
14 8.9 2.4 2.0 2.0 1.6 4.5 Date Juty,23.1984
Time of
24 5.5 . 2.0 1.8 1.6 . : 2 boat 12:40
34 .5 8.1 1.5 2.7 1.6 " 3.2 Serial No. !
g Case I ,No overflow
+ 4, . 1.5 3.2 . .
4 o Veather Cloudy
54 3.8 1.9 2.0 3.8 1.8 4.8 Viml
-2 force(F) E--4
B8+ 3.9 - 2.8 .1 2.1 . tem | Observation lime
< - s.g . Sstax of each boat
4 3.8 .6 2.8 8.2 . .
7 17 12:40
g4 9.2 . 3.3 8.3 3.2 . 13 |7 12:40
gl 9.6 . 8.6 7.4 2.5 . L R 12:40
4 {72 12:45
10+ 8.9 7.2 7.1 6.3 3.2 8.7
— - s | 17-1 12:43
11+ 7.4 . 6.2 7.4 g.f . 5 |7-2 . 12145
.d
12+ 7.3 7.7 2.1
7.2 —
134 - Bottom
r \\ /\"/ Sea level at Kanda.
Lar ~ S8
\r./ /
15+ 200-
181 100+
T 0!0 12 14 6
I/T . Chour)
PR
16+
{m) Fig. MmH-12-7
ODlztansze from the # 2 boat.
‘. 3 4-1-2 4-1-1 .2 S-t-1 o1 5-1-3
-10G ) -50 G 50 188 (m,
I e L R e e o v e I Bt e e e
0. 54 . 3.0 2.5 2.7 2.8 } ER
1} 4.9 3.0 2.5 2.7 2.8 4.3 3.1 bate July,23,1984
Time of
2 . 3.0 2.8 2,7 2.8 . 3.3 $ 2 boat 14:20
3 5.8 3.0 2.7 2.7 2.6 2.3 2.1 Secial No. !
Case 1 ,No overfiow
. 3.0 2.5 o7 . . .8
4 2.7 2.4 2 Veather Cloudy
S+ 4.2 2.7 2.5 2.5 2.2 2.3 2.2 Vind
force(F) . E--3
8+ * 2.5 2.5 2.3 2.4 * 2.0 tem Observation time
. Stax of each boat
74 S.4 2.3 .5 2.3 .2 . .
Y, 2 z 2.2 3.0 2.0 mE e
B+ . 2.1 2.5 2.8 2.2 . 2.0 311 14:20
g4 . 1.9 1.9 1.8 2.2 . 2.5 4| 14:22
4 11-2 14125
104 3.1 1.4 1.4 2.3 2.2 1.3 2.8
- 5 |1-1 14:20
1i+ . 1.2 1.4 2.7 2.2 - 4.8 5 [1-2 14:25
12+ 4.2 3.0 2.3 4.8 2.4 1.8 9.2 513 14:26
15+ 5.3 4.1 7.2 5.2 17.0
’ N Sea level at Kanda.
184 8.7 zf ' 17.3 (em
W 18.0 .
15+ 17.3 200-
. 21.2 1004
16+ gottom 5
7 0 12 1 18
17+ Chour)
1R<

(m) Fig. mM-12-38




Depth

Depth

Distance from the # 2 boat.

(ml

Fig.

m-12-10

"3 4-2~1 $ 2 5-2-1 5-2-3
2-2
-50 0 m)
PR Y N Y Y v, A : . N
0.5+ RN § 8.0 3.1 3.
1! 5.7 2.1 5.1 3.1 2.8 Bate July.23,1984
Time of
2+ . 2.3 8.3 3.1 2.8 ¥ 2 boat 14:30
zl 8.5 2.5 5.8 3.1 6 2.8 Serial No. 2
Case I .No overflow
Fun . 1.8 5.0 2.8 2.6
: Weather Cloudy
54 2.9 2.1 8 2.8 2.2 i
- : force(F) E--3
61 * 2.3 s.8 2.8 2.0 tem | Dhservation time
2.1 e 2.8 1.9 2.0 0\ Sias of each boat
71 5 : ’ : : NE 14:30
8+t . 2.1 e 2.4 2.0 13 10
a4 . 2.1 4.3 2.4 2.2 1121 14:30
4 12-2 14:35
104 2.7 2.3 L3 2.8 2.4
(X4 Vo1 2-1 14:30
11+ . 2.5 6 2.8 3.1 3T 1233
124 2.2 3.2 3.5 5.2 3.8 EREE 14:35
134 5.8 17.2 8.0 7.1 L
Sea fevel at Kanda.
144 0.7 15.8  15.1 13.9 §50-E
5 . 17.2 .0 12.0 200.;\/@/
.1 00-
18+ 14.7 !

15-8 % 7 u e |
17+ Boitom . Chour) }
184

(m] Fig. m-12-9
Dlstance from the # 2 boat.
4-3-1 . 2 §-3-1 §-3-2
32 .
0 0 GO{ml
Attt ¥ - = oy
0.5+ - 2.2 3.4 3.3 3.3
14 6.4 2.7 3.2 3.1 3.3 Date Jnly.23.1984
Time of
2y 2.7 3.4 3.1 3.3 % 2 boat 14:40
3+ 3.8 2.7 2.9 3.1 3.3 Serial No. 3
3 2.7 2.9 3.1 3.3 Case 1 .No overflow
Weather Cloudy
S+ 4.5 2.7 2.9 2.4 3.3 Vind
force(F) E--3
6+ . 2.5 2.7 2.4 2.4 —
tem (Observation time
V) 4 2.1 2.7 2.4 2.8 0\ Stas aof each hoat
1 3 14:40
8l 1.6 2.7 2.4 2.8 P 0
94 1.6 2.3 2.4 2.8 1 |3-1 14:40
104 1.3 2.1 2.5 2.2 2.8 4132 14:45
5 13-t 14:40
114 2.1 6.1 3.8 4.0 5 1 3-2 14:43
124 4.2 2.5 7.4 8.5 5.5 5 133 14:45
134 T 16.3 10.8 18.86 5 (31 127
; Sea level at Kanda.
cm
1414 "
154 200+
16+ 100+
010 12 14 18
177 (hour)
18-




Depth

Depth

Distance from tha # 2 boat.

*3 4-4-1 » 2 §-4-1 .1 5-4-3
42 (§~4~2)
-100 -S0 0 ) 100 (m]
R A B A M s oo ¥ + N T
0. 54 . 3.0 3.2 4,2 . 4.5
14 2.6 3.0 5.2 4.5 1.5 3.3 Date July.23,1984
Time of
24 . 3.0 2.3 4.2 . 3.1 % 2 boat 14:50
34 : 2.8 3.0 2.9 4.2 2.6 2.8 Seriat No. 1
2. . 2.7 2.7 w2 . 2.8 Case [ ,No overflow
Weather Cloudy
5i 1.2 2.5 2.7 5.8 2.0 2.6 vied
) force(F) E--3
g+ . 2.8 2.5 3.5 . 2.8 ———
PGS R
74 2.6 1.8 2.0 3.5 1.2 2.2 .
- i 1 |4 14:50
B4 . 1.6 2.0 3.3 . 2.0 P 1250
RA . 1.8 2.0 5.2 . 2.2 3 41 14:50
104 5.6 1.6 5.8 5.3 1.5 3.2 ek 14:55
- - {5 141 14:51
11+ . 1.6 3.8 3.8 . 5.8 5 Ta3 e
124 2.2 3.6 7.4 5.8 6.1 6.3 5 |4-3 14:57
124 5.6 16.2 7.7 10.2
Sea levef at Kanda.
18+ 8.v 15.4 10.2 17.9 em) | '
11.3 300
15 13,4 13.5 12.7 200~
15]: / 8.3 12.7 15.1 100-
0
i T —Botom 10 12 14 16
17+ . (hour)
184
{m]) Fig. m-12-11
Dlstanca from the # 2 boat.
4-5-3 4-5-2 4-3-1 $2 §-5-1 #1 §-~5-3
4.3 (5~6=2)
-100 ~&0 8] 0 100 (a:
e P S e P Bt —t - - —t
0.5+ 2.7 2.7 3.0 3.2 2.8 3.8 5.3
1+ 2.7 2.7 3.0 3.2 2.8 2.8 2.8 Date Juty,23,1984
24 2.7 2.7 5.0 3.2 2.8 2.8 2.8 Time of 15:00
zd 2.7 2.2 5.0 3.2 2.8 2.8 2.8 Serial Na. 5
Case I ,No overflow
4t 2.1 2.5 3.3 2.9 2.8 2.8 2.8
Weather Cloudy
5l 2.1 12.4 3.0 2.5 2.8 2.8 2.8 vind
force(F) E--3
8+ 3.8 135.3 2.5 2.3 2.4 2.6 2.8 ton | Ohoervation tiaa
N\ Stax of each boat
7+ 5.8 20.3 2.1 2.0 2.4 2.6 2.8
4 |51 15:00
8+ 3.0 20.0 2.1 2.0 2.0 2.4 2.8 4 |52 1503
gl 5.8 15.2 1.9 2.0 2.0 2.2 1.8 4 |5-3 15:07
10+ 3.9 2.9 2.1 2.7 2.2 2.2 1.8 > 5! 15:01
5 |5-2 15:04
114 4.4 4.8 5.0 5.3 3.8 5.3 3.8 5 |53 1508
12+ 4.8 5.1 5.1 4.8 6.3 4.2 s.8
13+ 5.9 4.5 5.3 6.6 7.4 5.8 9.9
6.3 Sea level at Kanda.
cH
14+ 4.8 8.7 15.8 12.7 15.1 17.0 0
15+ 200
164 100
%o 14 16
172+ Chour)
18+ Fig. M-12-12
{ml




b4

Depth

Depth

Dictance from the # 2 hoat.

-6~ -~ , - G- » —§-
4-6-3 4-5-2 .3 4=6-1 *2 §-6-~1 cs-olz) §~6-3
1a2m ~100 -850 g 5G 100 (m}
ettt Rt P Ty Tt 4 |
N2ER 2.5 . 3.0 5.2 2.5 . 3.1
0 143.8 2.8 8. 3.0 3.2 2.8 1.4 5.1 Date July,23. 1984
X Time of
243.4 2.5 . 3.0 2.3 2.2 . 3.1 % 2 boai 15:10
343.0 2.2 2.2 5.0 5.2 2.6 .39 2.8 Serial No. 8
tase I .No overflow
4.13.9 2.5 . 5.0 2.9 z.8 . 2.8 Veather Clonty
543.4 2.5 3.8 2.7 2.5 2.8 1.8 2.8 Yind
— - force(F) £--3
g§+35.4 2.5 . 2.5 2.5 2.4 . 2.8 ~-Jtem | Observation time
B\ Sta: of each boat
) . . . .8 .4
7+8.4 1 2.5 1.8 2.3 1.8 2.0 1 2 . 1510
B+5.3 11.8 . 1.6 1.8 1.8 . 2.4 3 (s 15:10
gie.t 10.8 . 1.6 1.8 1.8 . 2.2 4|8 14:10
4 |6-2 15:13
L3, . . . . . .8 .4 b
1043.0 8.7 2.1 3.0 4.6 2.8 11 2 e o
1+3.0 8.1 . §.1 6.3 3.3 . 3.8 5 |61 15:11
12+4.8 .8 2.2 5.9 6.3 4.8 3.3 5.5 s 1513
! 5 |63 15:20
13448 5.3 7.2 14.86 9.2 6.3
5.3 Com Sea level at handa.
18+ 5.2 8.3 12.2 16.9 8.6 5004
6.9
g 200
100- )
0 b
10 12 1 16
(hour)
(m) Fig. m-12-13
Dietance from ths # 2 boat.
4-7-2 4-7-1 * 2 §-7-1 §-7-2 §-7-3
#3 LX}
-100 ~50 0 U 100wl
Tt 4 ¥4 = amens
D.54 3.0 2.7 2.9 2.8 4.0 2.8
.1I 2.7 2.7 2.9 2.8 3.8 3.1 Date Juty,23.1984
Ti f
24 2.7 2.7 2.8 2.8 2.8 3.1 B2 boat 15:30
34 2.2 2.7 2.7 2.8 2.8 3.1 Serial No. 7
Case 1 ,No overflow
4+ 4.4 2.7 2.5 2.8 2.8 2.8
Veather Clouiy
S~ 3.6 3.2 2.0 2.4 2.8 2.8 Vind
force(F) £--3
& 4 3.0 2.0 2.2 .8 2.8 ten Ghservation time
0\ Sta of each hoat
7+ 5.8 5.9 7.4 2.0 2.2 2.4
4 |71 15:30
B+ 6.4 2.0 5.3 2.4 2.3 2.4 4 |17-2 15:33
94 5.6 8.7 3.8 3.8 2.4 3.5 5 |71 15:31
5 [7-2 15:34
104 4.8 4.8 8.2 3.8 4.2 4.5
5 |73 15:37
11+ 4.8 4.8 s.8 4.2 5.2 S.2
124 .8 5.1 6.3 5.5 5.0 6.3
134 5.8 5.8 6.3 6.0 6.6 6.9
(em Sea level at Kanda.
(]
134 6.4 g.f 13.8 2.7 8.3 8.9 o)
154 200-
18 100+
%o 14 18
17+ Chour)
18~
(ml Fig. m-12—-14




fDepth

Depth

Dlstance from the # 2 boat.

4-8-3 2,3 4-8-1 .2 s-8-1 81 5-8-3
~-100 -50 0 50 100 ¢}
e i e T e B o L o A S e SN SHEA
0.5+ 5.4 . 3.0 2.9 5.1 . 2.6
14 3. 2.0 2. 2.9 3.8 2.3 2.6 bate Juty.23,1984
’ : Time of
21 3.4 . 2.7 2.9 3.1 . 2.6 $.2 boat 15:50
3L 3.4 2.7 2.7 2.9 2.8 2.1 2.8 Serial No. 8
Case I .No overflow
44+ 22 s 2.3 2.5 2.8 . 2.4 Veather Clowdy
5i 2.8 3.8 2.5 1.8 2.4 2.8 2.4 vind
S force(F) E--3
S+ 2.5 . 2.5 1.8 2.2 . 2.4 tem | Observation time
N\ St of each boat
4 . .8 . .8 . . .
s 2.7 1.2 5.0 10 5.8 3.2 2.2 o 1550
B+ 4.8 . 6.9 5.3 S.2 . 2.4 3 (8 15:50
g4 3.8 . 8.1 - 5.2 . 3.3 4781 15:50
4 |8-2 15:55
+ . . .1 6.8 5. 8.7 4.2
10 5.8 5.8 8 2 4 |83 15:58
114 3.3 . 4.9 5.2 5.2 . 5.8 5 |81 15:52
12+ 3.9 8.2 L5 7.2 8.0 3.7 5.5 5 |8-2 1555
5 |83 15:57
13+ s.8 8.1 8.3 2.2 8.0
(o Sea fevel at Kanda.
144 51 7.8 10.2 8.0 2.7 0.
15+ 8.3 %2 10.6 7.8 200-
9.8 12.0 100
161 8.2 13.1
| T~— sotiom o 1z
171 7.2 thour>
i8<
(m) . Fig. MmM-12-15
Distance from the # 2 boat.
oy 18t btk . -
v l4-1-3d-1-g 82 5-1-1 sq;s §-1-3
-100 -50 0 50 100 (m]
——t—t— e e ey ey
0.5+ « 2.7 4.87.8 19.2 2.6 . 4.0
14 2.3 2.7 2,510.3 13.8 2.4 2.2 2.8 Date July,24,1984
Time of
21 . 2.5 1.99.6 26.1 2.4 . 28 ¥ 2 boat 11:00
3L 4.0 1.6 1.9 2.5 33.4 2.4 .2 2.4 Serial No. !
Case M,vith AT0S
4+ . 1.6 2.130.1 38.5 2.0 . 2.0
Veather Cloudy
54+ 3.6 1.4 B8.735.8 38.5 2.0 4,2 2.0 Ving A
force(F) SE--2
84 . 1.6 25.135.5 87.1 1.1 . 1.8 tem | Ghservation Lime
. stas of each boat
51 11.0 1.9 28.348.9>100.0 2.0 1.2 1.8
E— tf1 11:00
B+ . 3.0 23.738.7>100.0 1.8 . 1.8 3 11 11200
a4 . 4.6 36,873.6>100.0 4.8 . 4.2 41t 11:00
1 {12 11:04
104 12.2 3.9 47,486.6>100.0 12,7 4.0 8.3
- 4 |13 11:08
114 .85.9 B6.686.6 26.1 13.5 . 15.8 s 1.1 | 1100
121 152.573.6 % foo.0>100.3 73.9 8.2 11.2 5 1-2 (1:02
12 86.6 >100.0>100.0 87.1  an P 105
T 23.2 Sea level at Kanda.
14 * (cm)
i 300-
pottom
151' 200.
18 100-
ST INTRNTR
174 Chour)
18~

{m} Fig. MM~i2~18




Dicstance from the # 2 boat.

*1 4-2-1 » 2 §-2-1 0 35-2-2 §2-35-2-8 127m
22
-100 -850 1] S0 100 (m]
NI ISP JEFESIPAE RSS2 S eee oS
I . s 3.6 2.8 . 2.8 2.8 2.6
0? 10.8 8.7 7.2 2.2 4.5 2.6 3.1 2.0 fuly.24, 1984
— Time of
z4 . 10.6 7.7 2.2 . 2¢ 2.4 2.4 %2 boat 11:09
Serial No. 2 E
34 © 13,8 12. 4 19.7 2.2 £.8 2.2 2.0 2.2~ ;
‘ 15.% ! rase B. with ATOS |
a4 . 16.5 22.8 2.2 . 2.0 2.8 2.9 | atner Clouty :
Wi '
gl 18.4 9.3 26.1 6.0 2.1 1.5 1.8 1.8 ki SE--2 :
s+ . 2.1 22.7 11.6 . 1.8 1.5 1.5 [XOtiem | Observation time |
" Stas of each hoat i
B 24 15.5 17.0 4.7 7.4 4.2 2.8 2.8 2.3{7 |3 PITS |
a 84 . 21.2 56.6 .8 . 1.5 1.5 1.5|3 |2 11:09 i
L. - 1
M EN 1:te -
= gl .52 7.7 5.1 . 3.8 5.0 4.5 ;
1|22 1115 :
10+ 184.7 56.2 14.6 14,7 5.812.3 8.3 8.6[: 5, oy |
11~ . 47.4 11.58 15.1 . 7.7 12.7 8.9)3 (22 1:13 !
3 12-3 118 :
12 132.5 16.0 15.6 10.6 11.412.7 10.2 13.1 o) '
- ‘5.2 — 5 §2-4 1n:18 :
13“’ o 22.7 9.9 6.9 8.2 8.3 Sea level at Kanda. |
i
14-]— ;
|
15 .:
'}f ?
156 q !
T w12z e
17I Chour) |
18 -
(m] Fig. Hm-12-17
Distance froem the # 2 boat.
4-3-3 w1 3-3-1 »2 5-3-1 "3, 5-3-32 ‘
-100 -50 g 50 100 ¢!
+ + s T o S T + F—t Xt + t ¥y + et 4
0.5¢ 3.0 . 4.4 2.7 8.0 . 2.4
14 3.0 16.1 4.6 £.6 8.0 4.1 2.4 Date July.24. 1984
Tiwe of
24 3.9 . 5.1 8.2 7.1 . 2.2 2 bost 11220
3l 7.5 10.2 12.8 14.8 12.9 4.9 1.8 Serial No. 3
. s .8 - 16,4 2.0 Case M. with AT0S
T . : : : : Veather Cloudy
541 3.0 17.48 3.9 7.2 17.% 5.5 2.5 T
—— force(F) SE--2
&8+ 1.3 . 4.8 15.% 9.9 . 1.8 —
tem Observation time
721 1.9 L. 22,7 31,3 6.9 2.3 1.8 B Sta~ | of each boat
= - NE 11:20
a 84 2.1 . 22.8 33,4 2.8 . 2.0 P 120
= g1 3.8 . 22.4 5.8 28.0 . 2.2 131 11:20
104 30.1 817 83.2 15.4 34.8 4.9 e.g |1 32 24
— — 4 |33 11:29
114 25.8 . 19.0 11.9 13.8 . 12.0 = Ta1 een
124 11.3 23.5 9.0 9.5 12.0 10.9 8.6 5 |32 11:24
10.8 - -
134 8.7 10.8 8.9 : o.3 |5 [33 11:26
(cm) Sea level at Kanda.
ca
141 8.& 300+
; 200
is { gottom
1584 100-
" 1z u e
172+ (hour)
181

{m] Fig. m-12-18




1?‘:

Depth

Depth

Dictance fram the % 2 boat,

"1 ’ » 2 "3
=140 -50 U 50 100(m]
e S e S S e R e + —y
0.5+
1+ Date July,24,1984
24 Time of
§ 2 boat 11:30
3+ Serial No. 4
Fun Case fI, with ATNS
Veather Cloudy
54 Vind
& force(F) SE--2
tem Observation time
24 N\ Stas of each boat
B+
9 NO DATA
10+
114 )
TURBIDIMETER TOWING.
12+
13+
Sea level at Kanda.
144 (cm)
300
15+ 200-
1S‘P ]00.
0
17+ 10 4 16
(hour)
18+
{m]) Fig. mM-12-19
Distance from the # 2 boat.
.} 4-5-1 * 2 §-5-1 # 35-3-2 5-3-3
482
-1G0 -S0 0 50 100 {m?
e e N e s o B PN S e S S S e, scious S pees et
0.5+ . 3.2 2.7 2.8 . 2.8 2.8
1+ 2.8 3.2 2.7 2.8 5.8 2.8 2.8 Date July.24,1984
21 . 3.9 6.1 2.4 . 2.8 2.8 1 11220
34 8.3 5.9 6.1 2.2 4.5 2.8 2.2 Serial No. 5
Case O, with ATOS
44 . 11.0 4.1 4.5 . 2.0 2.0
Veather Cloudy
S+ 10.5 11.3 6.6 6.3 4.2 2.0 2.0 Vind
force(F) SE--2
64 . 12.8 5.8 3.1 . 2.0 1.5 N st"“ mfmserv,a‘tlilnntti-e
yal 5.2 10.8 8.3 1.8 .1 1.8 2.9 2aT [ 07 saah e
- L |5 11:40
B . 13.8 3.6 2.8 . 1.8 1.8 3 |5 11:40
94 . 23%.7 23.3 2.0 . 2.8 5.2 4 |5-1 11:40
104 25.0 21.2 18.2 18.9 4.9 8.3 4.8 4152 11:45
5 5-1 11:4%
114 . 13.1 9.2 12.7 .11.2 8.0 5 |5-2 11:45
124 1€.8 11.0 9.5 § |5-3 11:47
8.3
13+ 8.6
Sea levei at Kanda.
[ ]
141 7.7 300-
15+ 200-
1§ 100+
T
0!0 12 14 16
17-[ Chour)
18-
(m) Fig. mW-12-20




Depth

Depth

Dictance from tha # 2 boat.

4-6-2 89 4=-6-1 .2 S~g-1 '35-6-2 §-6-3
~-100 -Gt Y] 50 100 1{al
et A Ao ¥ ¥ PO e e
g.s54 4.1 5.2 2.7 3.1 2.8 2.4
14 5.4 3.2 2.7 2.8 2.8 2.2 Date fuiy.24.1984
Time of
21 I 5.4 5.6 2.8 2.8 2.2 £ 2 boat 11:50
354 8.7 6.9 2.9 2.6 2.2 2.2 Serial No. 6
_— 2.8 2.2 2.0 Case M. with aATOS
L . 8. . . . . =
41 2.1 0 : Vealher Cloudy
84 1.8 8.4 4.5 2.0 1.8 2.0 wind
force(F) SE--2
ST 1.8 14.2 10.8 8.3 1.8 2.3 %\l\teu Observation time
O\Sta. of each boat
74 3.8 6.4 15.4 6.3 1.5 2.0 - -
{61 11:50
B+ 11.8 5.8 2.2 2.0 2.2 2.0 F] 6-2 11:53
gl 3.3 3.6 4.1 2.4 2.0 3.3 516 1:52
5 186-2 11:54
104 15.0 .3 11.8 5.2 3.8 3.5 i
5 -3 1158
114 12.8 18,4 1.8 8.6 7.4 8.9
10.2 8.9 9.2
12+ 17.8 12.0 18.2
16.80 gottom
13+ 13.1 ° 12.2
13.1 Sea level at Kanda.
(cm) ;
14+ 300—i
15+ 200}\@/
18 xon-i
’ %2
14 16
171 Chour)
18+
{ml Fig. m-12-21
Bistance from the # 2 boat.
| 21 4~-7~1 .2 Sw7-1 5-7-2 §=7-3
(4-7-2) #3
-106 -5C g S0 100 (al
f——t—t frm A3, ¥ ¥ e
0.5+ 3.4 3.2 2.7 3.3 3.3 2.8
1+ 3.4 3.2 2.9 3.3 2.8 2.8 Date July,24.1934
Time of
24 4.8 3.9 2.3 2.8 2.8 2.8 % 2 boat 12:00
3l 10.8 3.9 3.2 2.8 2.2 2.2 Seriai Ko. 7
Case 0. with ATOS
44 10.8 S.8 8.3 2.6 1.8 2.0
f Veather Cloudy
54 5.3 5.9 2.7 2.8 1.8 2.0 Vind
force(F) SE--2
GT 4.8 5.3 3.2 12.3 1.8 1.8 Lem Observation bime
. Stas of each boat
+ 2.3 2.1 1.8 2.2 2.9 2.8
4 | 7-1 12:00
Bt 2.7 3.2 1.8 2.4 2.2 1.8 1|12 1203
a4 24.8 s.1 3.2 4.0 2.4 2.0 5 171 12:01
5 | 7-2 :
10+ 19.5 8.1 B.3 s.8 4.2 3.8 12:04
18.0 5 |73 12.06
114 10.3 9.5 9.8 8.6 7.4
11.86
121 \———\“a-g
13+ : gottom
(em Sea level at Kanda.
cm
14+ 300+
15+ 200-
15 100
0[0 12 14 16
17+ Chour)
184
{m) Fig. m—-12-22




74

Depth

Depth

Bletance from the # 2 haat.

4-8-3 ‘. 1 4~8-1 ® 2 5-8-1 s 3 S5=8-3
4-8-2) $°8-2
~-100 -50 0 50 100 (al
S e 4
0.5+ 5.3 . 5.0 2.7 2.8 . 2.5
1+ 3.4 8.3 5.0 2.7 2.6 2.2 2.8 date July.24.1984
Time of
2+ 3.4 . 3.0 2.7 2.6 . 2.4 $ 2 boat 12:20
z| 2.5 7.0 3.0 2.3 2.4 2.5 2.2 Serial No. 8
. 2.0 2 Case 0. vith AT0S
. . . .8 . . .
41 . 2.5 2.3 ! s Veather Cloudy
5+ 5.6 8.8 2,7 3.2 2.0 5.0 1.8 Vind
force(F) SE--2
B8+ 5.3 . 4.8 6.9 3.5 . .0 tem | Observalion time
g o9 5.2 2.3 £\ Sias of each hoat
1 .8 2.7 .9 . . . .
7 10 - i'i I |8 12:20
84+ 2,2 . 10.0 5.8 11.8 . 1.8 318 12:20
g4 2.5 . 15.2 2.7 4.8 . 1.5 a8 12:20
-4 | 8-2 12:24
104 4.1 2.4 5.9 7.2 4.8 8.2 2.2
s.1 4 |8-3 12:28
11+ . 8.4 7.8 8.z . S. 5 |8-1 12121
124 15.2 8.1 7.4 8.5 e 6. 5 |82 12:25
z 5 |8-3 12:27
137 gottom ; Sea level at Kanda.
[« ]
14+ 300-
1S“F 200.
15 100+
1 0!0 12 14 16
171 X Chour)
ig-
(m] Fig. WmWM~-12-23
Distanca from the # 2 bost.
5-1-3 S-1-28 3 S§-1-t 2 4-1-1 ] qu
~-100 -850 0 g3 100 (al
bt e} R e e e L e e e
9.5+ 2.4 3.8 . 12.3 §3.2 2.5 .
1+ 2.4 3.312.3 11.2 §3.2 2.5 3.1 Date July,24,1983
21 2.4 2.4 . 53 §3.2 2.5 . jime of 15
L$3 2.4 2.4 4.8 2.8 SE.6 3.0 1.4 Serial No. !
Case MH.without ATOS
44 2.4 2.4 . 2.4 60.8 19.0 .
Veather Cloudy
S+ 2.8 1.8 8.4 1.5 60.8 43,2 25.2 Vind
force(F) £--3
4 .8 . . . - 42, .
8 ! 1.5 1.8 88.3 2 3 Stte. Otfxservlationttiue
51 1.5 1.3 2.8 1.5 86.3 7.4 28.1 37| of each boa
1 t -14:15
84 1.1 1.1 . LS §3.2 60.3% . - Ty
g+ 1.1 1.1 . 2.8 43.5 41.4 . 4 11-1 14:45
104 1.5 2.6 2.8 3.5 37.1 s0.4 19.8 4112 14:50
5 {1-1 14:45
114+ 4.0 2.4 4.8 12.2 60.4% . 5 112 1a:40
12+ 6.9 9.21.9 7.4 12.2 45,1 12.0 5 {1-3 14:52
13+
(cm) Sea level at Kanda.
ca
184 300-
154 200
IST 100~
om 12 14 18
17+ Chour)
1R<
(m] Fig. mM-12-24




1

Depth

Depth

Dictance from the & 2 boat.

5-2-3 5-2-2 # 3 §-2-1 2 4-2-1 2L
-100 -50 0 50 100 (a)
R L A s P e | Pran ae S e A St e
f  zs 28 . 3.3 15.4 13.1 .
8. ?_: s 8 & 5z 15.6 19.0 13,0 Date July.24,1984
- Time of
21 2.8 2.4 . 3.3 214 25.1 . $ 2 boat 14:55
Seri No.
3l 2.4 2.6 7.0 5.5 20,0 21.2 5.1 Serial o 2
- lase M ,without ATOS
44 2.4 1.8 - ‘.2 26.9  21.2 . Veather Cloudy
. . . . 22.7 2.4 12.8 Vi
5+ 1.8 1.5 2.2 8.2 — force(F) €--3
84 1.8 1.3 . 17.8 26.3  34.3 ltem Observation time
Stas of each buat
21 1.3 1.3 2.8 14.3 8.8 3.3 24,0 T3 ype
g4 1.1 1.1 . 6.3 5.2 36.8 . 3 |2 14155
al 1.5 1.1 . .8 6.5 2.4 . 42 14:55
S 15:00
104 2.8 1.5 0.8 2.0 7.7 8.1 21.5 s T2 458
114 5.8 4.2 . 5.2 2.2 6.1 . 5 |2-2 14:50
124 6.0 8.6 8.2 5.8 9.5 7.5 16.0 2_1_2'3 f8:02
= . . .4
137 8.2 7.1 8.0 12.2 & Sea level at Kanda.
8.1 (cm)
14+ 13.1 15.1 10.8 25.4 . 100
12.0 10.6 soiiom 1
18 16,4 >100.0 200
T 14.3 100+
18 o

0 12 14 16
17I (hour)
i8
(a) Fig. m-12-25

Olstance from the # 2 baat.
§~3-3 2.5 5o * 24-3-1 21 4-3-3
-100 ~50 b 50 100 (m)
0.5+  z.s . &.3  10.22t.8 . 17.0
I 2.4 2.7 8.3 10.821.2 11.8 20.8 Date July,24.1984
Time of
zT 2.4 . 6.3 16.3 21.8 . 23,7 ¥ 2 boat 15:05
Serial No. 3
zd 2.4 2.4 6.9 20,3 21.8 2.3 25.1
r — Case I ,vithout ATDS
44 2.8 . 151 21.4 22.4 . 25,1 veather Cloady
1 . .4 . .923.7 19.3 5.1 Vind
5 2.0 10 19.9 20.9 23 2 Mind oy £oes
B+ 1.8 - 15.6 13.7 2¢4.4 . 25.1 \jte. Dbservation time
. Stas of each hoat
74 1.3 4.3 6.6 8.5 23.9 14.2 25.8 T T3 15705
B4 1.1 . 5.9 £.122.4 . 28.1 3 (3 15:05
al 1.5 . 5.3 s.z21.8 . 25.1 13! 15:05
a4 [3-2 15:10
104 4.5 5.7 1.5 5.8 20.6 16.1 25.8 1 33 5re
114 6.0 . 4.5 8.318.8 . 25.1 5 |3-1 15:07
124 5.2 2.8 6.6 11.221.8 1.1 29.1 5 432 15:09
5 |3-3 15:12
134 11.2 3.8 11.9::.5 25.1 e tever at Kami
.8 cm
144 17.0 10.2 26.9 gottom | 300-
25.1
15+ 34,6 200+ —o
100-
167 .

10 12 14 18
17+ Chour)
18+
{m? Fig. m-12-26




Dictance from the #. 2 boat.

.3 * 2
~100 -50 0 100 (al
n i L r L h 2 e i 3 ! $ - + 4 + 4
t + + + + ' $ t + T
a. ?’: 15.4 Date July,24,198
Time of
24 17.2 # 2 boat 15:17
34 21.% Serial ¥o. 1
Case OF.without ATOS
4t 19.2 Veather Cloudy
L 13.0 Vi i
5+ force(F) €--3
8+ 3.8 tem | Observation time
) Sias of each boat
2 s.1
<=
':_ 8 3.2
L-J
a (=08 3.8
10+ 5.0
11+ 6.6
12+ 2.7
13+ 8.9
; Sea level at Kanda.
13 11.2 (em
W( 8.8
15 200+
( 100-
| o10 12 14 16
17+ P Chour)
18-
(m) Fig. m-12-27
Dlatance from the # 2 boat.
§~3-3 5-5-28 3 §-5-1 8 2 4-3-2 4-5-3 131m
~-100 ~-50 0 10G (&)
i e e B e ¥ . +32
0.5t 2.8 2.8 . 2.8 8.5 L8 3.2
1 2.4 2.8 L1 2.6 11.5 5.4 3.5 tate July,24.1984
Time of
24 2.4 2.4 . 2.8 11.5 2.8 5.3| ¥ 2 boat 15:25
Serial No. 5
24 2.2 2.0 8.9 Z.8 11.2 13.0 4.8
Case M,without ATOS
8t 2.2 2.0 . 5.5 11.5 10.8 4.8 Leather Cloudy
Wind
5.{ 2.0 2.0 4.7 2.2 e.9 11.3 8.1 ¥ind o £oe3
+ 2.0 1.8 . 1.8 2.3 6.1 2.7 tem | Observation time
1\ Stas of each hoat
+ 1.8 1.5 1.8 1.8 1.8 3.3 2.8 .
= 7 1.3 1 {5 15:25
= Bt 1.5 1.8 . 1.5 1.5 7.8 5.0{3 |5 15:25
Ld
«Q g4 1.3 1.8 . 1.8 8.5 5.4 PO 5:25
4 {5-2 15:33
10+ 2.8 6.5 2.2 3.3 2.7 10.9 4.6 53 500
114 5.9 6.3 . 6.3 5.8 8.¢ 19.9|5 |5-1 15:27
124 5.3 5.8 7.0 5.5 5.8 11.8]° |52 15:30
5 }5-3 15:32
13+ 3.1 6.9 5.5 10.5 3.8 Sea level at Kanda.
13.9) (cq)
144 300-
15 200+
- 100-
18+ o q
10 12 14 16
174 Chour)
184
{m] Fig. m-12-28




s‘?“sﬂ
2

Depth

Depth

Dietance from the # 2 boat.

5-§-3 5-6-2 5-6-1 » 2 4-8-1  4-8-2 4-6-3 4
"3 '3 37m
-100 -5D 0 50 100¢a!
— e petf—p ¥ e e + %
0.54 3.3 2.4 2.2 4.1 5.8 10.0 3.2
1+ 3.8 2.4 2.2 4.1 5.1 8.8 3.0 pate hily, 24,1984
Time of
21 3.8 2.4 2.2 5.8 5.3 L. 8.1 Jise of 15245
3+ 3.8 2.4 2.2 2.7 5.1 2.3 §.1| Serial No. 6
44 3.8 2.4 2.2 2.3 &8 2.1 8|2 [ without ATAS
Veather Clondy
54 3.3 2.0 1.8 2.3 .8 9.6 8.1
force(F .-
s 3.1 2.0 1.8 1.8 2.3 19.0 5. 4 florce® £
N "-l;@e- nhservation time
val 2.0 1.8 2.0 3.6 2.1 1.0 3.4 ¥ St | of each boat
4 11 15:45
X 1.5 1.8 1.5 5.1 3.4 7.8 .
5} -5 ez 15:50
QT 1.5 2.8 3.8 5.8 3.4 10.3 12.4[1 |83 15:58
10+ 5.8 5.3 5.5 6.1 3.4 7.2 s.g|® ;&1 15:47
%[5 |63 15:49
11+ 5.8 5.5 5.2 5.8 5.3 5.9 5.2
5 1862 15:51
124 5.0 5.8 5.2 6.4 5.2 8.7 7.2
13+ 6.0 18,2 3.8 13.0 5.2 7.2 7.5
8.7 Sea level at Kanda.
184 13.5 14.3 14.3 13.0  12.8 87| (g, e AT Rand
300-
13
15+ 200-1 7
IST mo-i
| 8
12 0 12 14 18
T Chour)
18-~ i % :6-3 is 2nd.
{m) Fig. MmNM-—-12-29 6-2 is 3rd.
Dlztancs from the # 2 boat.
R §-7-1 s 2 a-7-1 "1 4722 8-7-3 142m
-100 -50 0 50 150 (2l
R A a e a REIE SN S S— S —) oy it
0.5t . 2.8 2.7 3.2 . 9.3 3.2
14 2. 2.4 2.7 3.0 5.3 9.8 3.4 Date duly, 24,1984
- Time of
21 . 2.4 2.7 3.9 . 8.7 5.3 9.2 hoat 16:08
3l 6. 2.2 2.7 3.0 7.3 6.3 g s Serial No. 7
Case M.without ATOS
41 . 2.2 2.7 3.t . 5.8 9.5 Clonds
51 8.8 2.0 2.7 3.2 2.7 4.1 2.4 vind
force(F) E--3
&1 . 2.0 3.8 2.2 - 8.7 4.3 N tem Ohservation time
3.5 1.5 5.0 8.7 18.2 11.8 46. ST of each boat
7 28 . . . a2 e e O 16:05
8t . 3.3 6.2 2.4 . e .33 |7 16:05
al . 8.2 6.5 7.8 . B e[t T 16:05
‘ 4 [1-2 1811
10+ 8.2 5.8 6.6 7.2 9.2 5.9 2.3
== a {1-3 16115
11+ . 5.8 6.6 6.1 . 7.2 S.8(5 |7-1 16107
124 5.2 5.5 5.6 5.9 6.8 7.2 8.1|5 72 16:09
134 6.0 11.5 5.4 6.9 8.7 -
6.8 7.2 ea level at Kanda.
144 5.2 13.0 8.9) (em)
157 gottom | 200-
16 100-
o
0 12 1 16
174 . (hour)
184
(ml Fig. MW-12-30




Dopth

Depth

Dlctance from the # 2 boat.

1 §-1-1 »2 S~1-2 .3 :
-100 -50 0 50 100 (=)
+ + $ + + $ . $ ¥ + i + L $ 4 t + {
o.s+ . 18.7 4358 2.8 .
14 5.1 15.a  sp.2 2.2 2.5 Date July,25, 1984
. Time of
24 . 12.0 §6.6 2.2 . % 2 boat 10:49
3l : 2.0 6.3 6.3 6.0 40 Serial No. !
Case M,vithout ATOS
Fai : . 2.8 66.3 15.1 .
Veather Cloudy
5l 1.1 2.0 66.3 8.0 2.8 vind
force(f) NE--|
gl . 2.8 66.3 LA . tew | Nbservation time
0\ Stay of each boat
24 1.7 3.3 6.3 13.1 5.7
-_ - I | 10:49
R+ . 3.1 74,0 19.5 . ‘3 1 10:49
al . 26.7 740 10.9 . 5 g1 10:49
5 1-2 10:51
104 220.0 0.7 74.0 5.0 6.3
114 . 87.1 7%.0 7.7 .
124 $32.0 87.1  a3.1 25.1 5.2
13+ 8.1
1 Sea levei at Kanda.
87.1 sottiom (ew) !
14+ 300-
15+ 200-
100+
186+
r 010 12 14
16
17+ Choue)
184
{ml Fig. m-12-31
Dlstance from the # 2 hoat.
# 15-2-1 8§-2-2 * 2 §-2-3 » 35-2-3
~100 -50 0 S0 100 {x!
ey
0.5+ . 2.2 2.2 2.5 2.8 . 1.8
1t 2.8 1.8 1.8 2.8 2.8 2.31.8 Date July,25,1984
' Time of
2+ . 1.8 1.8 2.7 2.8 . 1.8 & 2 boat 10:59
zl 2.2 1.8 3.1 3.8 3.3 8.0 1.3 Seria) Ko. 2
Case M.without ATOS
4+ . 1.8 5.8 12.2 4.8 . 4.5
Veather Cloudy
gt l_._l 2.6 11.8 18,2 12.9 2.8 8.3 Vind
force(F) . NE--1
84 . 8.3 17.0 27.7 15.8 . 5.8 tem Observation Lime
Stas of each boat
7+ 28.517.3 20.8 26.3 12.7 22,6 4.8
B I 1 (2 10:59
84 . 32.1 18.4% 24,0 10.2 . 3.5 3 |2 10:59
g+ . 38,8 10.8 5.0 4.2 . 5.3 S |2t 11:00
5 12-2 11:02
10+ 28.3 32.1 6.3 8.3 3.8 29.85 3.7
5 }2-3 11:05
114 . 257 5.8 13.0 7.7 . aE 5 124 | 116
8.4 18.4
124 28.5 20.3 13,5 3.g10.8
134 20.8 1E.§ -
16.0 ; Sea level at Kanda.
14+ gottom 3
154
16+
olO 12 14 16
17+ Chour)
18i

{m] Fig. mN-12-32




Depth

Depth

Distance from the # 2 boat.
# 185-3~-1 §-3-2 82 §-3-30 3
(5-3~4)
-100 -50 0 50 100(m]
St e AP P s e e 1
0.5+ . 1.8 2.0 2.3 %5 .
1_- 2.5 1.5 2.8 2.3 2.8 i’—l Hate July.25.1984
Time of
2+ . 1.8 1.8 2.7 2.4 . % 2 boat 11:09
3l 5.6 2.8 8.0 5.8 8.8 3.1 Serial No. 3
Case M .without ATHS
4'{ - 2.1 8.8 11.3 11.2 ° Veather 1 oudy
54 16.211.8 11.2 12.2 14.3 5.3 Qi
- force(F) Talm
B+ .20.8 15.3 8.2 12.7 . ~tea vbservation Lime
B Stan. of each boat
74 22.915.1  11.2 8.0 6.511.0 13 -
— : [1:06
B4 .10.86 9.6 6.6 5.8 . 303 11:08
g4 . 6.3 5.2 5.1 55 . 5%l [1:10
s 6312 5 13-2 112
- . . . 9. . .2
104 14.3 4.5 4.2 a2 5 132 113
11+ .7 8.8 1.3 9.2 . 5 13 g
15.1 r
124 19.8 167 12.7  11.2 5.1
14,2
137 Sea leve!l at kanila.
14 8
154 Bottom 200-
100+
16+ 0
10 12 14 18
17+ (haur)
184
{m) Fig. m-12-33
Dictance from the # 2 boat.
5---‘--1."1 §-4-2 2 §=3-3 S-$-3
-100 -50 0 50 100 ({ax2
e ¥ oo e P e 2 p—y
0.5+ 2.3 1.8 2.9 2.0 2.2 -
1+ 1.8 1.8 2.8 2.0 2.2 Daie Juty,25, 1084
Tiwe of
2+ 1.3 1.8 3.2 2.0 2.4 § 2 boat 119
rial No. ]
34 2.0 5.3 3.5 4.0 8.3 Serial No !
Case M.without ATOS
44 3.8 2.7 14,8 8.6 10.3 Veather Cloudy
S+ 8.3 11.2 13.8 12.¢ 5.8 Wind
force(F) Calm
8 12.7 17.0 10.2 16.5 3.8 tem Ohservation time
8\ Stas of each boat
24 12.7 11.8 8.5 7.4 5.3 s Ta 1120
8+ 2.8 8.6 4.8 3.8 3.8 5 |{4-2 11:22
9+ 5.8 5.8 LI a0 5.3 5 |43 i
5 |4-4 11:26
16+ 3.8 3.8 10.2 3.9 4.0
114 8.6 8.2 11.5 2.9 3.8
12+ 13.9 13.1 14.6 12,2 8.9
17.9 .
134 4.7 16.3 13.5 10.6
=] __-———-———\ ¢ Sea tevel at Kanda.
14+ Bottom %w
15+ 200-
100+
16+ 0
10 12 14 16
17+ Chour)
181
(m) Fig. m-12-34




Depth

Depth

g9

Olctance from the % 2 boat,

§~-5-4 [ R} §-5-2 s 2 §-5-3 3
8~5-1)
-100 ~-50 0 50 100 (a1
I e e e o S e N e e e e S S S e e s
0.S+4 1.8 . 1.8 2.3 1.8 .
1" 1.8 !:.E 2.0 2.3 1.8 1.7 Date Juty,25,1984
Time of -
2+ 1.8 . 1.8 2.3 1.8 . $ 2 boat 11:29
5l 1.3 2.5 1.8 2.5 5.0 2.0 Serial No. 5
Case O ,without ATOS
4+ 2.8 * 5.8 2.2 8.9 * Veather Cloudy
S+ 5.5 8.4 8.6 16.3 14.3 10.5 !:ind * cal
orce Calu
8+ 12.0 . 14.3 9.8 15.6 . tem | Ohservation Lime
. Stas of each boat
7+ 6.3 7.8 8.3 2.7 9.9 9.7 -
Lol 1t |5 11228
B4 8.2 . 5.0 4.8 4.8 . 3 |5 £1:29
g4 5.8 . L0 5.0 5.8 . 5 |51 11:30
5 |5-2 11:32
10+ 5.5 12.2 4.0 .5 3.8 10.5 T T
11+ 8.2 . 7.1 10.8 4.0 . 5 15-4 11:38
127 2.5
137 Sea level at Kanda.
154 gottom (55())-
15+ 2001
100-
181 0
16 12 14 16
17+ - (hour)
18«
{m) Fig. m-12—-35
Olztance from the # 2 boat,
5<8-§ . §~6~1 S-§-2 » 2 5-6-3 a3
-100 -S0 0 50 100 (m!
s b e e P e B o S e L A s
RIE-$ 1.8 1.8 1.5 6.1 1.8
1_ 1.8 1.8 1.8 8.1 1.8 Date July,25,1984
Tiwe of
24 1.3 1.8 1.3 2.7 1.8 % 2 hoat 11239
=l 1.1 1.3 1.3 2.3 1.5 Serial No. 6
Case M,vithout ATAS
4 4.8 . . . .
4 8.3 5.8 8.3 4.5 Veather Cloudy
54 8.8 10.6 9.2 3.5 8.3 Vind
force(F) Caln
&+ 5.8 8.3 .2 5.3 8.9 te Mhservation time
5 24 5.2 5.5 5.5 4.2 0\ Stas of each boat
T N ° * - : 5 |61 11:50
8+ 1.3 3.8 2.8 4.1 3.3 5 |62 L1152
gl 3.1 3.5 3.8 41 3.1 5 163 54
5 le6-4 11:57
10+ 3.8 3.8 3.8 4.8 5.9
114 5.8 3.8 4.8 7.4 6.8
12+ 8.2 8.0 8.6 3.8 9.2
12.7 10.2 10.6
134 12.3 10.8
11.2 Bottom (em Sea leve! at Kanda.
14+ \’/’\/ 300
15+ 200
18 100-]
to 12 14 18
17+ . Chour)
il
lm! Fig. MmM-12-36




e e

T

Depth

Depth

Dlectance from the % 2 boat.

[ T2 *1 §~7-3 .2 §-72-4 3 .
(8~
~-100 -50 0 50 100 (al
2 2 & Y. & Ly bl i Y ! + : hd + + ¥ + 4
L ) ) 1.5 T 1.5 ’ 2.0 1.3 .
0. ?:. ;.g 4.8 1.8 2.3 1.8 1.2 Date July.25,1984
- Time of
24 1.3 . 1.5 2.0 1.3 . % 2 boat 12:00
Serial No.
3l 1.1 0.3 1.3 1.8 1.1 2.0 Serial No !
- ‘ase M.without ATOS
gl 6.0 . 5> 8.0 2.6 . vt Crovty
. . . . 2.3 Vind
54 §.9  18.3 7.4 8.3 7.1 i s
8+ s.8 . 5.2 6.1 8.9 . ~~item Gbservation time
B SEas of each bhoat
24 2.4 5.2 2.4 5.8 4.0 8.7 T 200
B+ 1.1 . 0.9 2.0 2.2 . _3 7 12:09
at 0.9 . Ls 1.2 1.8 . 5t 12:10
5 117-2 12:12
104 5.0 .5 5.8 .5 3.8 5.0 o oo
11+ 5.5 . 7.2 5.1 7.4 . 5 174 12:15
12+ 9.2 14.2 9.8 10.8 12.0 5.2 | _
10.9 10.2 13.8
L .5
134 :g : Sea fevel at Kamfa.
N gottom (em
14+ 30
200
15+ V
100+
16+ o
- 10 12 131 18
17+ (hour)
184
(m! Fig. MmM-12-37
Otctance from the # 2 boat.
sz S-~1-2 2 §-1-1 &1
-180 -50 | 50 i00m)
it} ¥ s e e ——t—
0.5+ . 5.3 43,5 30.1 .
1 1.7 41.5 45.5 30.1 2.2 fate July, 25,1984
Time of
2+ . 38,2 42.27 13.5 . % 2 boat 14:21
zl 5.3 33.2 50.2 3.8 0.8 Serial No. !
Case M,with ATOS
41 . 5.3 §3.2 4.2 . Veather Cloudy
g4 14.3 39,8 88.6 20.0 8.5 Vind
- force(F) ENE--2
-2 d * 38.3 &0.8 13.8 d tew Ohservation time
0 Stay of each boat
y 1.8 11.2 86.3 32.1 14.1 - e
a4 - 1.8 68.2 22.4% . 3 |1 14:21
9+ . 1.3 78.0 72.3 . 5 1! 14:21
. 5 11-2 14:23
10+ 2.8 5.5 74.0 7.1 122.0
11+ . 5.2 74.0 87.1 .
12+ 12.2 8.0 74.0 87.1 187.3
13+ 8.3 22.7 87.1
9.9 87.1 (o Sea level at Kanda.
C
1441 ;-‘: 300
. tom
151 ,_———""""——s\\\\\\\\\_,,,—/”"’-__“"B°t‘° 200+
100~
ol 010 12 14 16
17+ Chour)
181
{ml Fig. M-12-38




Depth

Depth

Oletance from the # 2 boat.

§-2-4 8 3 §~2-3 "2 §-2-2 81 5-2-1
~100 -850 0 50 100 (=)
¢ + + + + By et + * + ey ey e s + fomnd
G.5+ 3.6 . 4.0 5.8 5.8 . 3.3
14 10.924.8 5.0 a1 5.3 2.2 %1 Date July, 25,1984
Time of
2+ 11,6 . 14.5 3.8 3.3 . 3.1 $ 2 boat 14:31
. ial No.
zi 7.122.3 25.1 21.4 I 5.7 2.8 Serial No 2
Case H.with ATOS
44 5.1 . 25,9 28.5 11.2 . 3.3 veather Clondy
S 2.021.2 24,4 26.1 21.2 20.7 10.6 Vimd
L2 force(F) ENE--2
5+ 1.1 . B8.3 25.4 22.4 . 16.0 tem (bservation time
. 5tas of each boat
o4 1.1 4.3 2.4 24,7 22.4 31.2 25.1 T2 14531
BL 1.3 . 1.3 28.0 23.1 . 38.1 3 |2 14:31
gl 2.6 . 1.1 3.8 21.2 . 21.2 5 12! 14:33
5 {2-2 14:34
10+ 4.8 2.5 1.5 6.9 10.8 5.1 19.9 s Tos 138
11+ 158.1 . 5.8 7.7 6.8 . 11,2 5 §2-4 14:38
12+ 5.8 2.2 5.2 9.8 6.2 9.3 9.2
13+ 10.8 10.2 3.2 10.2 11.2
8.0 25.1 (om Sea level at Kanda.
181 9.2 13.2 12.0 300+
1 18.2
15 \,,,.\//\/nottom 200-
I 100+
187 0
- 0 12 14 16
17 (hour)
18
(m} Fig. m-12-39
Dlctance from tha # 2 beat.
§-3-4 # 3 5-3-3 .2 §-3-2 8 1 §-3-1
-100 ~50 D 50 100 (a?
+ + + + o 2t S L AT B s s e
S+ 4.2 . 3.8 18.7 5.8 . §.2
il 6.6 18, 3.5 A3.5 3.5 8.7 3.3 Date Juiy,25,1984
W Time of
24 10.6 . 6.3 2.2 4.8 . 31 $ 2 boat 14:41
3l 18,5 138 120 15.8 1.2 5.5 5.8 Sertal Yo 3
Case O,with ATOS
44 12.0 . 18&.8 15.4 15.1 .11.2 Venther Clondy
S+ 4.0 12.0 16.0 12.86 15.6  12.014.3 vind
- —_ force(F) ENE--2
84 1.8 . 1207 7.2 16.3 . 17.8 tew | Observation time
» stas of each boat
7+ 1.1 3.4 3.8 2.7 15.1 26.119.5 T3 o
i 1.1 . 1.8 2.2 4.9 . 10.2 313 14:41
al 1.3 . 2.0 8.1 3.3 . 6.2 5 131 141
: 5 [3-2 14:43
16+ 2.6 15.1 3.1 6.2 4.2 13.2 6.3
= 5 |33 14:45
114 4.8 . 5.2 6.3 5.8 . S.8 5 |3-4 14:47
13.9
12+ 8.0 9.8 10.2 8.0 15.9 9.2
+ 2
13 3 (cm Sea levet. al Kanda.
CR
14+ 300-
15+ 200-
18 o
1 0lo 12 1418
17+ ) (hour)
184
(al Fig. m-12-40




Depth

Depth

Distance fram the # 2 boat.

s [-OF =Y 3 »2 LT T3] Swi=2 S~4-1
-100 -50 0 S0 100 (a)
e t—F—t ¥ e e S e o
i 5.8 3 6.2 4.8 4.2
0. ?-r: s .1 53 P s.a |Date July.25.198%

Time of
24 5.8 4.3 3.5 4.0 3.8 | %2 boat 14:51
3l 10.8 7.7 6.3 6.3 6.3 | erial Yo !

Case 0.with ATOS
3t 11.2 11.9 10.2 8.0 11,2 | Cloude
sS4 7.1 15.4 15.5 11.2 15.6 | vind

force(F) ENE--2
8+ 3.8 9.2 13.5 13.5 14.3 N ~~Jtom Observation time

20 2.0 o5 15,5 12,9 8 Sta.\\ of each boat
7t . . . . <7 s Ta1 14:52
a4 1.8 2.3 2.8 9.9 .8 (5 |4-2 13153
al 1.8 2.9 2.0 4.0 s.8 |5 |*3 13:55
5 |4-4 14:57
104 2.0 6.6 3.8 3.3 6.3
114 s.5 9.5 5.8 5.0 .o |
5.2
12+ 7.7 6.6 8.3 8.0
13+ 18.8 10.6 8.8 17'; (on Sea level at Kanda.
144 8.3 9.2 12.7 : 700-
9.8 12,7
15+ scitom | 2007 -
100-
IST % T w5 |
17T Chour) |
18-~
(m) Fig. m-12-4
Diztance fraom the # 2 boat.
53 5-35-% .2 §~5-3 1 §-3-1
5-2-2)
-100 -850 0 100 (m)
+ + + + + ¥y . Tt ¥ + ey et
0.5+ . 4.8 13.7 5.8 . 4.5
i+ 2.1 42 4.3 5.8 3.1 4.0 bate Juty,25.1984

Time of
21 . 4B 6.1 5.3 . 5.1 ¢ 2 boat 15:61
34 .4 7.1 8.2 5.3 B.1 5.1 Serial No. 5

6.0 1.8 21 .5 Case O.with ATOS
L3 - : : - - - Veather Cloudy
51 §.7 S.8 8.0 8.§ 15.8 9.2 ind * ]
arce NE--2
8 * 2.1 1.8 7.1 ¢ 10.8 N tem Observation Lime
71 1.2 1.3 1.8 53 16.3 3.8 ST of each boat
== i 115 15:01
B+ . 1.5 2.0 1.8 . 4.8 3 |5 15:01
9l . 2.0 2.0 1.5 . 1.8 5 |5-1 15:01
5 15-2 :
104 17.8 %1 3.4 2.4 18,4 2.2 15:02
- - 5 |53 15:04
11+ 5 |5-4 15:06
12+
131
(e Sea level at Kanda.
cl
14+ 300+
15+ 200
16 100+
0
10 12 14 16
17+ (t:our)
13+
{ml m-12-42

Fig.
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Dlctance from the # 2 boat.

§-6-4 #2 5-6-3 ®1 S-6-1
“3 (S5-6-2}
-100 -50 0 100 (.}
et t—— ¥ ¥ " —t—F 2y
0.5+ 4.2 5.8 5.8 5.0 4.2
i+ 3.8 4.1 5.5 4.2 5.3 Date July,25,1984
Time of
24 5.8 s.1 5.3 4.2 3.3 |8 2 boat 15:21
3l .0 S8 2.8 5.1 3.1 | Serial Ro. 8
Case O .wwith ATOS
4r ' b8 6.8 3.8 5.9 3-1 Neather Cloudy
5l 5.5 6.6 5.2 5.8 6.8 | ind
force(F) NE--2
S+ 2.9 5.6 5.0 4.8 5.5 ’ Stte. O?serv:tagnt“'e
74 1.8 1.8 2.4 2.2 4.0 - el
= 5 |61 15:23
E. B+ 1.5 2.3 1.3 1.8 1.8 (5 |62 15:24
= gt 3.1 5.8 2.2 1.8 1.5 |83 15:27
5 |64 15:29
10+ 4.2 5.3 4.9 3.8 2.2
114 4.3 5.8 s.8 5.8 4.2
5.0 6.2
12+ 8.3 5.8 s.2
6.8 10.8
134
gottom ¢ Sea levei at Kanda.
[%¢ ]
14+ 300+
158 200-
T 100
187
| Y T u
171 Chour)
18
{ml Fig. m-12-~-143
Bictance from the # 2 boat.
. 83 5-7-4 *2 §-7-3 E-7-1
5-7-2)
-100 ~-50 D 3 130 (a!
+ et + + s e ¥ A + * + T4
0.5+ . &0 3.4 3.1 . 4.2
i+ 2.1 3.5 5.1 5.3 8.5 2.8 | Date July,25,1984
Time of
2+ . 5.8 5.4 3.3 . 5.z|# 2 boat 15241
3q .3 5.8 4,6 2.8 2.7 3.3 | erial Yo !
Case O,with AYT0S
54 .2 4.8 2.6 . 2. % Geatner Clondy
+ 25 2.8 2.7 3.8 3.8 .5 Ving
s — 3.5 force(F) NE--2
8+ . 1.5 1.8 4.8 . 3.8 N Stte- Ogserv:tgontti-e
as of eac 03
= 74 4,0 1.3 1.8 1.8 1.4 517777 YT
a B4 . 1.8 1.2 1.3 . 2.9{3 |1 15:41
= g4 . 2.8 2.7 1.5 . 155 ™! 15:41
5 |71-2 15:43
104 5.2 4.8 4.6 3.3 1.7 2.4 T3 T
114 . 4.5 8.3 4.5 . 4.8/5 |7-4 15:47
4.8
124 .7 8.0 6.1 2.7 €.3
11.2 8.2
13¢ _——\/\_____—m . Sea level at Kanda.
14+ 300-
154 200
18 100
T olo 12 14 18
17+ (hour)
18=
- {m) Fig. m-12-144




Fig.Il — 13—1 CROSS-PIUME SS DISTRIBUTION AT DEPTHS INDICATED

sstmg/ ) Date July 24 1984
° | Time 11:34-11:37
40 L Boat & 4 boat
Depth 2m
i 30 -
-
L 20 ¢ .
" M
0 100 200 300 250 ™
50 : SS(mg/D Date July 24 1984
Time 15:20-15:24
40 Boat & 4 boat
| Depth 2m
30
20 t
10 t
0 100 200 300 200
i 50 _Ss(mg/l) Date July 24 1984
Time 11:33-11:38 |
a0 | Boat & 5 boat I
Depth 8w
30 ¢t
20 t
o |
N
0 100 200 300 300 @
5o ~SSCmg/l) Date July 24 1984
Time 15:13-15:18 |
a0 | Boat & 5 boat
Depth 8m
30
20 |
10 +
0 100 200 300 200 m i
&G rSSCn‘\g/D Date July 25 1984
Time 10:49-10:53
50 ¢ Boat & 4 boat
Depth ©6m
40 |
30 +
20 9 \//\A I
10 \ |
N 1 \l“ I 1 ;
0 100 200 ~ 300 20 ™ .

(measured with a towed turbidimeter)
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50 SS(mg/1) Date  July 25 1984
Time 10:54-10:58
40} Boat & 4 boat
Pepth 1m
30
20t
10+
0 100 200 300 200 m™
. SS{mg/1) : Date July 25 1984
[ Time 10:59-11:04
a0} Boat & 4 boat
Depth 6m
30+,
20+
107
0 160 260 3|00 460 m
50 SS(mg/ 1) Date Jjuly 25 1984
Time 11:05-11:089
40+ Boat & 4 boat
Depth 1m
30t
20+
107 /\/\/\
0 160 260 BJOO 460 m)
50 SS {mg/D Date July 25 1984
Time 11:12-11:18
40 ¢ Boat & 4 boat
Depth 6m
30+
20t
10}
(o] 160 260 360 400
SS (mg/D Date July 25 1984
50 Time 11:21-11:26
40t Boat # 4 boat
Depth 1m
301
207
107 M
0 100 200 300 00 m

Fig.ll — 13—2 CROSS-PLUME SS DISTRIBUTION AT DEPTHS INDICATED
{measured with a towed turbidimeter)
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207t

10}

50

40
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20+t

10

50

401

30t

20t

10

50

40 ¢

30

20t

101

o FSS(mgxﬂ) Date  July 25 1984
Time 11:27-11:32
Boat # 4 boat
Depth 6u
//’___—‘\\_—_‘~\\"’\\~//i_--\\"——-—_—h""_“"-T-—~\___//'\\_———-*-__-_T\\\\‘_- |
100 200 300 400 (1)
SS(mg/ 1) Date  July 25 1984
Time 11:33-11:37
Boat & 4 boat
Depth 1Im
L 1 - i
100 200 300 400 m
_8s(mg/ D Date July 25 1984
Time 11:40-11:45
Boat & 4 boat
Depth 6m
—‘M
] ! 1 ]
100 200 300 400 om
_SS(mg/D bate July 25 1934
Time 11:45-11:51
Boat & 4 boat
Depth 1m
w : . ]
100 200 300 400 @
_ss(mg/l) Date July 25 1984
Time 11:54-11:59
Boat & 4 boat
Depth 6n
: _4/*-—\\__7__,/~\,———7 : — 1
100 200 300 400 m

Fig.ll — 13—3 CROSS-PLUME SS DISTRIRUTION AT DEPTHS INDICATED
(measured with a towed turbidimeter)
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30

20 ¢
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50
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30T

207

10|

50

40 +

30+

20

10

80

70..

60

50 ¢

40

30 1

20

10

20

10 |

8S (mg/D bate July 25 1984
Time 11:59-12:05
Boat & 4 boat
Depth 1nm
r
A—M : ey B}
100 200 300 400 m
~ SS(mg/D) Date July 25 1984
Time 12:08-12:14
Boat & 4 boat
Depth 6m
W ———— ,
100 200 300 400 m
SS(mg/D) Date July 25 1984
Time 12:14-12:20
Boat # 4 boat
Depth im
_\_/_.__\\‘/—\/\ — i -
100 200 300 400 m
5SS (mg/D Date July 25 1984
[ Time 14:21-14:26
Boat 8 4 boat
Depth 6m (1)
\
\\
i . continued
1 1 A 1 N
1 o] 300 400 m
SS (mg/D 00 200
i Date July 25 1984 Time 14:21-14:26
Boat % 4 boat Depth 68 (2)
continued
— T — : § 1
500 800 700 800 m

Fig.ll — 13—4 CROSS-PLUME SS DISTRIBUTION AT DEPTHS INDICATED

(measured with a towed turbidimeter)
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$S(mg/D
0. g

Date July 25 1884

Time 14:27-14:33
20l Boat # 4 boat
Depth 1m (1)
30t
20}
10 +
continued
0 100 2J00 360 400 an)
5o“SS(mg/D ) Date July 25 1984
Time 14:27-14:33
40 | Boat & 4 boat
Depth 1m (2)
30r
20+
101 continmed
0 L 1 1 |
500 6§00 700 800 m
50 _SS(mg/D Date July 25 1984
Time 14:36-13:41
40 + Boat & 4 boat
Depth 1Im
30+
20+r
or _____\__/\_/\/\/\_____
1 1 - 1 1
o 100 200 300 400 m)
5o S5(me/ D Date July 25 1984
Time 14:84-14:53
40 f Boat # 4 boat
Depth 6m (1)
30
20
10 +
continued
| — v — | .
0 100 200 300 400 m
5 _SS(mg/D Date July 25 1984
Time 14:44-14:53
40+ Boat & 4 boat
Depth 6m (2)
30F
20 ¢
10F
continued
1 ] i i
° 500 500 700 800 ™

Fig. [} — 135 CROSS-PLUME SS DISTRIBUTION AT DEPTHS INDICATED

(measured with a towed turbidimeter)

— 89 —




SS(mg/D Date  July 25 1984

50 Time 14:54-15:00
40 + Boat $ 4 boat
Depth 1m (1)
30t
20+
10+ coﬂinued
0 100 200 300 300 ™
50-'SSCmg/D Date July 25 1984
Time 14:54-15:00
40+ Boat & 4 boat
bepth 1m (2)
30+
20+
107 continued V/v\’\/\/\_____\_
© 560 GCI)O 760 800 m
5 SS(mg/ ) Date  July 25 1984
] Time 15:03-15:12
Pl Boat # 4 boat
Depth 6m (1)
30r
20r
continued
101 /\/\/—\___/
0 00 300 300 200 ™
5o _SS(mB/IJ Date July 25 1984
Time 15:03-15:12
40 + Boat & 4 boat
Depth 6m (2)
30+
20+
continued
10 M
0 N 1

] A
500 600 700 800 m

Fig.ll — 13—é CROSS-PLUME SS DISTRIBUTICN AT DEPTHS INDICATED
(measured with a2 towed turbidimeter)
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Pig. I — 13—7 CROSS~-PLUME SS DISTRIBUTION AT DEPTHS INDICATED

(measured with a towed turbidimeter)

SS(mg/1) Date July 25 1884
Sor Time 15:15-15:25
40+ Boat & 4 boat

Depth 1m (1)
30t
20t
+
101 continued
) 100 200 300 300 ™
5o, > M/ Date July 25 1984
Time 15:15-15:25
40t Boat # 4 boat
Depth Im (2)
30t
201
101 continued ~——
° 500 500 700 800 ™
5o > (me/D bate July 25 1984
Time 15:25-15:37
40 | Boat # 4 boat
Depth 6m (1)
30 +
20 t
07 continued
— - 1 i 1
0 100 200 300 400
5o S$S(mg/D) Date July 25 1984
Time 15:25-15:37
20!l Boat ¥ 4 boat
Depth 6m (2)
30t
- 20¢F
10+ continued
500 600 700 800 m
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ss(mg/ D

Date July 25 1984

50 Time 15:44-15:57
] Boat # 4 boat
a0 Depth 1w (1)
30T
20
0t continued
0 ’160 2cl)0 . 300 300 ™
5o S5CMe/ D bate July 25 1984
Time 15:44-15:57
40+ Boat & 4 boat
Depth 1w (2)
30+ :
20 +
10} continued continued
T e )
0 560 . 860 700 800 m
SS(mg/ ) Date July 25 1884
or Time 15:44-15:57
a0+ Boat # 4 boat
Depth 1m (3)
30t
2071

10 continued

. |
0 300 1000 1100

Fig. [ — 13—8 CROSS-PLUME SS DISTRIBUTION AT DEPTHS INDICATED
(measured with a towed turbidimeter)
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